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Claim 1 (currently tended): A method of forming a damascene interconnect structure in 
a semiconductor integrated circuit, the method comprising: 

forming a trench in a first dielectric layer on a substrate; 

forming a dielectric diffusion barrier film in the trench tor preventing the diffusion of a 
copper interconnect metal layer into the first dielectric layer; 

etching the dielectric diffusion barrier film anisotropically to remove the dielectric barrier 
film from the bottom smfoce of the trench to expose patterned metal; 

depositing a barrier metal film in the trench to cover at least a portion of the bottom 
surface exposed by etchu^erefothe {hjejfflgs ,f the harrier me t»l tiln. f„™~. & m 
sidey aOfee trencfe fa approximately JQ per cent or lew of tha tfrf c toess of the harrt^ 
fllmjormed at the bottom of the trench: and 

filling the trench with a copper interconnect metal layer. 



Claim 2 (original): The method of forming a damascene interconnect etructure in a 
semiconductor integrated circuit as recited in claim I, further comprising forming a via aligned 
with the trench before forming a dielectric diffusion barrier film in the trench and wherein 
forming the dielectric diffusion barrier film in foe trench is formed substantially simultaneously 
with the formation of the dielectric diffusion barrier film in the via. 
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TtenKthodofmm^.dama^ 

Claim 4 (enema* T*en«atodoffo n wngad«a« S ea« 
covers ihe sides of the trench. 



5 (cancelled). 



Ctato* (orig|*#: H»emethod offiwrnngadarnasemiem^^ 

semiooaductor integrated efcenit « recited in claim 1, wherein the v^e^n the tmcknets of the 
barter metal fit» formed on the sideaof the trench isi^ndsumy lQp^aaam tmotm 
thickness of die harrier metal film formed at the bottom of the ween. 

Claim ?(«rfg»afyr Th«inefi»dottbmii«*adimasc™ 
»ctnScoi»d«et« iwegtaied 

film famed on the bottom of the trench lies in the «n»eof 10 m lOOAagarmns. 

OaimefoHgmafc T*emetbodof<bimmaadainaleene 

dMuion barrier film deposited lies to thereof 15 » 500 Angsmw*. 
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Cbta 9 (original): ^ mfcth ^ ***** * damascene interconnect axucturc in m 
sennconductor integrated circuit as retire in claim 1 , ***rein the thickness of the dielectric 
diffusion barrier film 11 « in the rang* 0 f 50 m 100 Angstroms. 

Claim 10 (original)* The method of f<mn^ 
icmicoiuluctoriatcgr^cu^ 

wed layer on the barrier metal layer prior to filling the trench v*fccoppe* 

Clitm 11 (original): Themeu^offcn^^ 
promoter occurs before *cpo&hvtitoC6pp€* $t^toy&. 
Claim 12 (original): The method of fortnxag a <lainas^ 

semiconductor integrated circuit as recited in claim 1 , vdseiein the trench is continuously lined 
with at lean one of the dielectric difiusfoo barrier mm or metallic diffusion bamer layer. 

Claim IS (original): TTiemeu^effctfm^ 

semiconductor integrated circuit as recited in claim I, wherein the dielectric diffusion barrier 
film includes at least one of SiC, SB*, Boron Nitride, amorphous carbon, AJN and SiOC 

Claim 14 (original): The method of forming a damascene interconnect structure in a 
semicen&icte*^ Uiwfcerdnttosdfele^ 
film is formed by surface treating the dielectric layer using high densi>plasnm bombardment to 
direct Ar or Ha particles t» the dielectric Uyer* 
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Oata IS (original Tnemetbod of fomn^adamaseewinterconaoe* anew*** 

integrated <&c«&^ 
diflusion beater fibn is performed by a plasma each. 

controlled by a directional deposition of the barrier metal. 

Claim 17 (original): T!»inetl»d<tffetnidngs<^^ 
^eoadactorintojratndon*^ 

perfcimed using one of ionized metal plasma (IMP), high power self-ioaited plasma (SIP), 
phyjkal vapor deposition (PVD), and ionized physical vapor deposition flin/D)ineta©ds. 

Claim 22 (new): T&ewi^ofiWngad^ 
semiconductor integrated circuit as recited m claim 16 ^inie^ 

patfiamcd using one of ionized natal plasma (IMP), high power seiMonized plasma (SEP), and 
ioniacd physical vapor deposition (IPVD) method*. 



